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degrees of an external university. Prof. Tanner 
took an active part in the arrangement of the 
mathematical work of the Welsh University in 
the early days, and the courses of study in pure 
mathematics still show the great influence he 
exerted on the general character of the mathe¬ 
matical teaching in Wales. 

At Cardiff Prof.. Tanner made a reputation for 
himself as an inspiring teacher and an excellent 
administrator. When the British Association 
visited Cardiff in 1891 he acted as one of the local 
secretaries, and the success of the meeting was in 
a large measure due to the thoroughness with 
which the secretaries carried out the necessary 
arrangements. After the death of Principal Jones 
he filled for some time the position of Acting- 
Principal of the college. In the year 1909 his 
health broke down, and he resigned his appoint¬ 
ment as professor. In recognition of his services 
as head of the department of mathematics for 
twenty-six years, the Council of the college ap¬ 
pointed him Emeritus Professor of Mathematics 
and Astronomy. 

Amid all his varying activities in connection with 
his work in college, Prof. Tanner found time to 
engage in mathematical research, and he published 
in the Proceedings of the London Mathematical 
Society a series of valuable papers. His early 
papers, the first of which was written in 1875, 
dealt with the solution of partial differential 
equations, but his later papers -were mostly con¬ 
cerned with the theory of numbers. These later 
papers were remarkable alike for grasp of prin¬ 
ciple, clearness of exposition, and elegance of 
method. The Royal Society recognised the value 
of his research work by electing him a Fellow of 
the Society in 1899. The University of Oxford 
also honoured him by conferring on him the degree 
of D.Sc., and by appointing him on one occasion 
an examiner for mathematical scholarships. 

R. H. P. 


NOTES. 

The fifth annual May lecture of the Institute of 
Metals will be given on Wednesday, May 12, by Sir 
J. J. Thomson. 

A special lecture on the septic infection of wounds 
will be delivered before the Royal Society of Medicine 
on Tuesday, March 30, by Sir Aimroth Wright, who 
will deal with the results of his investigations and 
research with the Expeditionary Force. 

A correspondent in Moscow informs us that the 
Imperial Society of Naturalists has removed the names 
of Prof. Haeckel and Prof. Ostwald from its list of 
members on account of their having signed the 
address, “To Civilised Nations,” containing libels 
upon the Russian people. 

The death is announced, at eighty-six years of age, 
of Dr. W. M. Dobie, who was associated with Charles 
Kingsley in founding the Chester Society of Natural 
Science, Literature, and Art, and was president of 
the society during the sessions 1893-94 and 1894-95. 
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The Board of Trade announces that in order to 
mitigate the effects of the dearth of indigo for dyeing 
purposes caused by the present war, and also to pre¬ 
vent any speculative holding up of natural indigo, 
the Government has acquired the greater part of the 
crop of natural indigo now coining forward for the 
use of dye-users in the United Kingdom. 

The British Medical Journal has received a com¬ 
munication from a distinguished Scandinavian col¬ 
league in which he expresses the opinion that the 
reception accorded to foreign medical visitors in this 
country compares unfavourably with that they habitu¬ 
ally receive from the medical profession in Austria and 
Germany. In these countries the practice of the large 
hospitals is placed at the disposal of foreign visitors 
without fee, whereas here fees more or less large are 
generally charged. This doubtless depends partly on 
the fact that our hospitals are voluntary and the staff 
is unpaid, whereas abroad the hospitals are Govern¬ 
ment institutions. The Germanic countries are also 
indefatigable in flooding the Scandinavian countries 
with their medical literature, while England and 
France, on the other hand, send scarcely a book for 
review to the Scandinavian countries. Here seems to 
be another opportunity for the extension of British 
enterprise. 

Dr. Batschinski, of the University of Moscow, 
informs us that Prof. Nicolas Oumoff, whose death 
on January 15 was announced in these columns on 
January 28, was born at Simbirsk, East Russia in 
1846. After passing through the University of Mos¬ 
cow he became lecturer and afterwards professor of 
theoretical physics at the University of Odessa. In 
1903, after twenty-two years at Odessa, he was ap¬ 
pointed professor of physics at the University of 
Moscow. Here, with the late Prof. Lebedew as his 
colleague, a large new physics institute was designed 
and erected. Prof. Oumoff was one of the Russian 
representatives at Lord Kelvin’s jubilee, and received 
the honorary degree of LL.D. from the University of 
Glasgow. Along with many other Moscow professors, 
he resigned his position in 1911, and devoted himself 
to the Ledenzoff Society for assisting discoveries and 
inventions useful to humanity. He was very success¬ 
ful both as a university and as a popular lecturer. 
Of his published papers those on terrestrial mag¬ 
netism are probably best known in this country. 

The death is announced, at seventy-nine years of 
age, of Sir George Turner, whose researches relating 
to rinderpest, leprosy, and other diseases in South 
Africa are of high importance. Sir George Turner 
entered the Civil Service of Cape Colony as medical 
officer of health in 1895. The year after, rinderpest 
broke out in the Cape Colony. Koch had just devised 
a system of inoculation against this disease of cattle, 
and after three weeks’ collaboration with him, Sir 
George continued the work, and before long devised 
a method of producing a lasting immunity by simul¬ 
taneous inoculation with virus and serum. Within a 
year rinderpest in Cape Colony was stamped out; 
later, the same method was adopted in Egypt and 
Natal. In the South African war, on the outbreak of 
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typhoid fever, he supervised the military hospitals and 
concentration camps. Afterwards he devoted his spare 
time to the leper asylum at Pretoria, and was 
assiduous in doing all he could to alleviate the lot of 
the inmates and in investigating the disease. On his 
retirement in 1907 he still continued his researches 
on leprosy in the laboratory, but after some years’ 
work he noticed that he himself had contracted the 
disease which he had set himself to fight. Neverthe¬ 
less, he still continued to work unswervingly amid 
the pain and beneath the shadow of a leper’s lot. 

The arrangements which the Institute of Industry 
and Science (Aldwych Site, Strand, W.C.) has been 
making for some months past with regard to the 
holding of a conference in London of leaders of in¬ 
dustry and science to discuss the British position, have 
now been’ completed, and a conference is to be held 
on Thursday, March 25, at the Mansion House. The 
proceedings will be opened with an address on the 
influence of science in political economy, to be fol¬ 
lowed by a discussion on the co-operation of science 
and industry. Many distinguished representatives of 
industry and science are expected to be present and 
to speak upon these and related subjects. A very 
effective organisation has already been created by the 
Institute of Industry and Science. At a meeting of 
the directors, held on March 10, it was resolved to 
place the organisation at the disposal of the Govern¬ 
ment without reservation, and this has already been 
done. A large number of the principal trade organisa¬ 
tions are fully represented in the institute, and many 
eminent men of science and industry are taking an 
active part in its work. An important work, entitled 
“A Study of the First Principles of Production, and 
the Relation of Science to Industry,” which has been 
in course of preparation for the last six months, by 
Mr. J. Taylor Peddie, will be published immediately 
by Messrs. Longmans, Green and Co., so as to be 
available before the conference. Attendance at the 
conference at the Mansion House is by invitation only. 

In the February number of the Journal of the 
Franklin Institute there is an interesting contribution 
by Dr. C. E. K. Mees under the title of “The Physics 
of the Photographic Process.” He adopts Quincke’s 
suggestion as to the sponge-like character of air-dried 
gelatine, with its cells and passages between them, 
and Joly’s suggestion, which is confirmed by Nutting’s 
calculation of the energy involved, that developable 
silver bromide is this salt which has lost one electron 
per grain (or particle). He thinks that reversal by 
the continued action of light is more likely due to 
the actual decomposition of the silver bromide, than 
to “ self-neutralisation ” brought about by the accumu¬ 
lation of the separated electrons in the gelatine sur¬ 
rounding the particles of silver bromide, as Joly and 
H. S. Allen have suggested, but we look in vain for 
any calculation as to whether the energy available 
is able to produce such a decomposition. He then 
considers the effects of the size of the grain, and 
states that a very fine-grained emulsion will never by 
cooking yield a very sensitive preparation. For this 
latter purpose one must start with a larger grain. 
In both cases sensitiveness increases as the grain 
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grows. He considers, apparently favourably, the idea 
that greater sensitiveness is caused by the growth of 
the grain in size, and he illustrates by curves the 
effect of the gradation of grain size on the character¬ 
istic curve. An emulsion that is approximately homo¬ 
geneous as to grain size gives a curve with a short 
“ straight line ” portion, while a larger proportion of 
smaller (less sensitive) grains, increases it, but a 
mixture of tw r o emulsions, a low-speed fine-grained 
one with a high-speed, coarse-grained one, gives a 
very long under-exposure part to the curve. The 
author concludes with a short summary of recent work 
on the resolving power of plates. 

Prof. J. Stanley Gardiner, in lecturing on March 
8 to the Royal Geographical Society on the geography 
of British fisheries, entered on a field -which must 
have been as unfamiliar to most of his audience as it 
was interesting. After indicating the topography of 
the British fishing grounds, he illustrated the “ cor¬ 
relation of habits with physical conditions ” by dis¬ 
cussing some of the remarkable facts in the growth, 
development, and movements of various food fishes 
which are gradually being brought to light. He men¬ 
tioned the peculiar richness of the British fishing 
grounds as due largely to the quantity of organic 
remains derived from the land—indeed, he believed 
that drainage from the land would be found to be 
the “primary cause” of this richness, supplying the 
shallow seas with a substantial category of ingredients 
favourable to fish life. The varying character of the 
sea-floor, the movements of currents, and other pheno¬ 
mena were discussed as having important effects, 
some certain, some (so far as research has extended) 
no more than probable. Specially interesting was 
the reference to Dr. E. J. Allen’s inquiry as to the 
relation between abundance of sunshine in early 
months of the year, the resultant rich cultures of 
diatoms, and the subsequent special abundance of 
copepods which feed on these, and of mackerel, -which 
in spring feed largely on copepods. “ We must regard 
as hopeful,” he said, “ the suggestion of physical data 
by which ‘ drifters ’ might be informed months before¬ 
hand of the probabilities of the fishery for the year.” 

Prof J. W r . Gregory, at a recent afternoon meet¬ 
ing of the Royal Geographical Society, discussed 
Suess’s classification of Eurasian mountains. He 
contrasted it with other classifications, and com¬ 
mended it specially on the ground that “it separates 
the Himalayan line from the northern highlands, such 
as the Sayans, and from the north-eastern chains, 
such as the Yablonoi and Stanovoi mountains.” 
Mountains widely different “ in structure and geo¬ 
graphical character,” as these are, should be separated 
in classification, but Prof. Gregory stated that Suess 
did not always do this. He attached “ excessive im¬ 
portance ... to early earth movements which affected 
the foundations of the mountain areas,” and his classi¬ 
fication “ does not serve ordinary geographical pur¬ 
poses, for it links together elements which are 
different in their topography and geographical influ¬ 
ences, alike political, climatic, and biological; while 
it separates elements which have similar geographical 
influence.” No doubt it was not primarily intended 
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to serve these purposes, but Prof. Gregory adduced 
purely physical reasons—elevation at the same epoch, 
due to great crustal compression, etc.—for classifying 
together the Pyrenees, Alps, Dinaric mountains, the 
Caucasus, Himalaya, and others, whereas Suess’s 
classification “ represents the Alps as closer akin to 
the hills of Brittany than to the Himalaya, and makes 
the Dinaric mountains and the hills of Crete the 
European equivalents of the Himalaya,” and “is 
obviously not intended as a guide to the comparison 
of existing earth forms.” 

Among many valuable contributions to our know¬ 
ledge of the natural history of Gloucestershire con¬ 
tained in the Proceedings of the Cotteswold Naturalists’ 
Field Club for 1914 is the account of an excursion to 
the Forest of Dean and a description of the work 
being done by the School of Forestry. Works have 
recently been erected containing a retort of large 
capacity for the carbonisation of wood, and the neces¬ 
sary plant for producing and working up charcoal, 
grey acetate of lime, miscible naphtha, and wood- 
tar. Mr. Hanson, a member of the school staff, 
among other interesting facts, remarked that after 
diligent search in the forest only fifteen mistletoe 
plants have been found, eight of which were on poplar 
trees and none on oak. This, he observed, tends to 
confirm the belief that the connection between the 
oak and the mistletoe in Druidic times is more 
mythical than real. He fails, however, to observe 
that it is the comparative scarcity of the appearance 
of mistletoe on the oak which would be likely to 
inspire a belief in its sanctity. 

New material has enabled Mr. C. C. Mook (Ann. 
New York Ac. Sci., vol. xxiv., pp. 19-22) to formu¬ 
late the distinctive features of Camarosaurus, de¬ 
scribed by Cope in 1877, and one of the first of the 
sauropod dinosaurs made known to science. It is 
now shown that Morosaurus, named by the same 
palaeontologist about a month later, is really insepar¬ 
able. It is also recalled that at first Cope believed 
these huge and unwieldy reptiles to be bipedal. 

A long synopsis, illustrated by eight plates, of the 
British fleas, or Siphonaptera, by the Hon. N. C. 
Rothschild, renders the March number of the Ento¬ 
mologist's Monthly Magazine, about double the 
normal size, and the price is consequently raised in 
proportion to all save subscribers. It is the first 
attempt to bring a difficult subject up to date, and is 
consequently to some extent tentative. The descrip¬ 
tions are purposely brief, and the diagnoses of genera 
and species apply only to the British forms. The 
author remarks that in a considerable number of cases 
the same species of flea infests totally different kinds 
of animals, and that Carnivora frequently acquire such 
unwelcome guests from their prey, and may apparently 
retain them for a considerable time. 

Though the Scottish Zoological Park, near Edin¬ 
burgh, has suffered from the effects of the war, it has 
been found possible to undertake during the winter 
several new works. The largest of these is the acclima¬ 
tisation house, presented by Lord Salvesen, president 
of the society. Another is the construction of a pool for 
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the society’s valuable collection of penguins, which 
arrived from the Antarctic last spring. The pool is 
almost completed, and the penguins wall be seen to 
much greater advantage than hitherto. The comple¬ 
tion of the polar bear pool has also been undertaken. 
The formation of the polar bear pool was the first 
work .undertaken by the society in the laying out of 
the park, but as it was not possible to have the pool, 
as originally designed, completed in time for the open¬ 
ing in 1913, a temporary barrier and cages were 
throwm across one side, so that the bears might be 
exhibited at once. The temporary wooden barrier 
has now been removed, and the rock on one side is 
being cut back, in order to enlarge the poo! and at 
the same time afford a rock face of sufficient height 
to prevent the escape of the bears. The work on this 
pool will also be completed in a short time. 

We have been favoured with a copy of a richly 
illustrated memoir on the “ Anthracolithic Faunae of 
Kashmir, Kanaur, and Spiti,” by Dr. C. Diener, 
published as vol. v., No. 2, of the new series of the 
“ Palaeontologica Indica.” Fossils of a Permo- 
Carboniferous type were brought to light many years 
ago by Col. Godwin-Austen and others in Kashmir; 
and in the late ’seventies a fresh deposit of such 
fossils was discovered by Mr. Lydekker. The latter 
proved to be of the same type as those from the well- 
known Kuling shales of Spiti, and were therefore 
classed as Permian, while the great bulk of the fossil- 
iferous deposits were originally regarded as Carbon¬ 
iferous ; a third horizon, of presumed Carboniferous 
age, being indicated by a quartz-sandstone from 
Ladak containing a brachiopod first described by Dr. 
Diener as Spirifer lydekkeri, but now transferred to 
the genus Syringothyris. More important was the sub¬ 
sequent discovery by Dr. Noctling of plant-remains of a 
Gondwana type in the Kashmir beds. Dr. Diener’s 
original memoir on the Anthracolithic series was pub¬ 
lished in 1899; the present one is based on new strati- 
graphical work and new collections, and contains de¬ 
scriptions of new species and revisions of others. As 
the results of his work, the author considers that the 
fossil evidence proves the Zewan beds of Kashmir to 
be the equivalent of the Upper Productus Limestone 
of the Punjab Salt Range and the Kuling Shales, 
this being confirmed by the presence in all of two 
distinctive Permian species. 

Dr. A. Smith Woodward has written for the 
British Museum (Natural History) an inspiring illus¬ 
trated “Guide to the Fossil Remains of Man in the 
Department of Geology and Palaeontology,” price 4 d. 
Since the remains in other collections are here repre¬ 
sented by casts, a comprehensive view can be obtained 
of the remarkable additions to our knowledge of 
human origins that have been made in the last eight 
years. One of the most interesting pictures is that 
showing the side aspect of the Piltdown skull, in 
comparison with that from La Chapelle-aux-Saints 
(Neandertal type) and with a modern human skull. 
Equally effective drawings are given of the skulls of 
chimpanzees, in young and adult stages. The posses¬ 
sion of a complete skeleton of the Neandertal type 
has enabled M. Marcellin Bouie to furnish a valuable 
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comparison with that of the more erect modern Aus¬ 
tralian. The Piltdown type is regarded as even older 
than that represented by the mandible found at 
Mauer, near Heidelberg, in 1907. In stating that the 
immediate predecessor of modern man in Europe was 
of Neandertal type, Dr. Smith Woodward does not 
exclude the possibility of the contemporaneous exist¬ 
ence of a type with less retreating- forehead. The 
Transactions of the Perthshire Society of Natural 
Science (vol. vi., 1914) contain a paper by Dr. Lyell, 
in which the existence of man throughout the Glacial 
epoch is emphasised; and Mr. R. A. Smith’s paper 
on prehistoric problems in geology, with the well- 
reported discussion on it (Proc. Geol. Assoc., vol. 
xxvi., 1915, p. 1) shows how far we have got from 
the old prejudices, which would have us believe that 
a deposit containing flint implements must necessarily 
be of post-Glacial age. 

The nature of “ nardoo,” the supposed nutritive 
food which led to such disastrous results during the 
ill-fated expedition of Burke and Wills, is discussed 
by Mr. E. H. Lees in the January issue of the 
Victorian Naturalist. It has been assumed that the 
true nardoo is made from the spores of a species of 
Marsilea growing in the swamps of Victoria, This, 
however, appears to be quite innutritious by itself, 
and nardoo made from leguminous seeds of various 
kinds is stated by the author to have been formerly 
supplied in establishments kept by natives. He main¬ 
tains, in fact, that, in place of being the product of 
any one particular plant, nardoo is a compound made 
from several. 

An investigation into the limits within which the 
combined hysteresis and eddy current losses in iron 
per unit mass can be expressed by a single expression 
of the form, W=cB B , has been carried out at Liver¬ 
pool by Mr. N. W. McLachlan, who describes his 
results in a contribution to the Journal of the Insti¬ 
tution of Electrical Engineers, Measurements were 
made by the Epstein alternating-current method with 
various brands of iron, and the curves obtained were 
analysed. It was finally found that such a formula 
would be accurate within from 1-5 to 2-5 per cent, 
for various materials tested, between the flux densities 
of 4000 or 5000 and 10,000 lines per sq. cm., and 
frequencies from 26 to 60 cycles per sec., the index 
n varying from i-68 to 1-83, according to the material. 
Going closer into the matter, the constant c was 
found to vary directly with the frequency and the 
relation which exists between n and / was of the 
form n = cf a ‘. 

The results of a long series of researches on the 
conditions affecting the strength of wireless signals is 
published in a paper by Prof. E. W. Marchant, read 
before the Institution of Electrical Engineers recently. 
Daily observations, unhappily interrupted by the war, 
were made at Liverpool of the strength of signals 
sent out by the Eiffel Tower with a carefully calibrated 
apparatus and recorded by a suitable galvanometer. 
Attempts were made to draw general conclusions from 
the result, but in the opinion of several well-known 
wireless telegraph engineers who took part in the 
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discussion, there was, in the absence of a control 
station near Paris, scarcely sufficient proof that the 
variations in received signal strength were due entirely 
to the degree of ionisation or other conditions in the 
intervening medium. Be this as it may, however, 
Prof. Marchant was able to show' that the ratio 
between the day and night signal strength varies with 
the time of the year, and that the strengthening after 
sunset is less marked in rain than in clear weather, 
and is different in different directions. The greatest 
variations were observed at night. In his own opinion, 
moreover, the character and strength of the variations 
do point to the conclusion that the main factor which 
controls them is the state of ionisation of the atmo¬ 
sphere ; he suggests that clouds of ionised air may 
exist in the upper regions of the atmosphere which act 
as mirrors for the waves and cause the sudden changes 
in signal strength that have been observed. 

The applications of electrical engineering to war¬ 
fare formed the subject of an exceptionally interesting 
discussion at the Students’ Section of the Institution of 
Electrical Engineers on March 3, under the chairman¬ 
ship of Mr. W. Duddell. Mr. P. R. Coursey opened 
the discussion on “Communications,” stating that the 
utilisation of the electrical telegraph for military pur¬ 
poses dated back only to the Boer war. In the Russo- 
Japanese war, field telegraphy and telephony, and also 
wireless telegraphy, were used; while in the present 
war not only do field telephones, and telegraphy with 
Morse sounders and “vibrator” instruments take an 
important part, but telegraphy is so much employed 
that transmission with Wheatstone automatic instru¬ 
ments actually finds useful application. Use is also 
made of wireless telegraphy. In the course of the 
discussion it was mentioned that, for wireless telegraph 
reception by airmen, pneumatic head-piece “shock- 
absorbers ” are employed to deaden the noise of the 
engine. The subject of “The firing of mines and 
explosives ” was opened by Mr. S. Killingback, who 
said that electric firing had the advantage over hand 
firing with time fuses, that it was more convenient 
and trustworthy, and also rendered possible remote 
control and the simultaneous firing of several charges. 
The standard electric fuses and detonators require 
about o-8 ampere to actuate them, and are fixed either 
by accumulators or portable hand-operated service 
dynamos. One speaker in the discussion expressed 
the opinion that trinitrotoluene was superseding gun¬ 
cotton and gunpowder for the fuses, and another 
stated that electric firing had not been employed in the 
Russo-Japanese war, suggesting that its chief field in 
warfare was for the firing of mines for harbour pro¬ 
tection for which more trustworthy and permanent 
cables could be laid. Mr. Duddell reminded the meet¬ 
ing of an exploder (of German make) captured from 
the Boers, which had been preserved in the Institution 
library. 

The harmful effects of aldehydes in soils are de¬ 
scribed by O. Schreiner and J. J. Skinner in Bulletin 
No. 108, Bureau of Soils, U.S. Department of Agri¬ 
culture. In the course of examination of an acid 
garden soil for organic substances, salicylic aldehyde 
was isolated in amount sufficient to enable its effects 
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to be tested on wheat plants grown in water culture. 
The harmful effect of the aldehyde, when added both 
to distilled water and to nutrient culture solutions, 
was so striking that an extensive series of experiments 
was undertaken in order to study the action of this 
compound on various plants and in various culture 
solutions, in soil in pots, and finally in the field. The 
plants used for the water culture experiments included 
wheat, maize, cow-peas, cabbage, and rice; for pot 
experiments trials were made with wheat, maize, and 
clover. In every case the depressing effect of the 
aldehyde was clearly shown. Thus in the case of 
wheat the addition of ten parts per million of salicylic 
aldehyde in distilled water reduced the growth by 
31 per cent, compared with the control; with fifty 
parts per million the plants were killed. The experi¬ 
ments suggest that calcium carbonate and calcium 
phosphate restrain the toxic action of the aldehyde to 
a slight extent, but the cultures under alkaline con¬ 
ditions indicate that its harmfulness cannot be attri¬ 
buted to any slight acidity it may possess. Field 
trials made with cow-peas, beans, and garden-peas 
showed that these crops were all reduced when grown 
in soil treated with the aldehyde. Finally, seventy- 
four samples of soils, taken from various parts of the 
United States, were examined for aldehyde com¬ 
pounds ; seventeen of these gave positive results. 
Ten per cent, of the soils known to be productive and 
33 per cent.' of unproductive soils contained aldehyde. 
The infertility of many of the soils is obviously due 
to causes other than the presence of toxic compounds, 
and especially of a particular toxic compound. 

An interesting letter from Prof, John Perry appears 
in Engineering for March 12. The subject dealt with 
is cheap and rapid gun-making, and Prof. Perry 
describes some experiments carried out under his in¬ 
structions at Elswick, in which a cylinder of ordinary 
nickel steel, such as is used in guns, was constructed 
in such a manner that successive charges were ex¬ 
ploded in it, finally reaching the high figure of 52 tons 
per square inch, without apparent damage to the 
cylinder. The cylinder was cast solid, or nearly solid, 
under pressure, and turned and bored not quite to the 
finished sizes. The ends were closed, and means 
adopted for filling it with fluid under pressure. The 
temperature was maintained by rings of gas jets out¬ 
side (this prevents the yielding material from harden¬ 
ing too much). The internal pressure was raised 
rapidly to 17 tons per sq. in., and afterwards, during 
many hours, the pressure was increased gradually to 
40 tons. It had been intended to increase the pressure 
until the outside diameter became permanently (and 
not merely elastically) larger. Prof. Perry gives a 
full account of the theory in his letter, together with 
tables of values of the internal stresses, from which 
the thickness of gun tubes can be calculated. 

A paper was read by Sir Thomas Mason at the 
Institution of Civil Engineers on March 9, giving 
particulars of the improvement of the River Clyde 
and the harbour of Glasgow from 1873 to 1914. In 
1873 the river from Glasgow to Port Glasgow had an 
average depth of 15 to 18 ft. below low water, and 
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25 to 28 ft. at high water. The largest vessels navi¬ 
gating the river had a draught of 22 ft. The total 
quayage of the harbour was 6410 yards in length, 
and the water-area was 76 acres. During the period 
considered, the Queen’s Dock, Prince’s Dock, Rothe¬ 
say Dock, and several graving docks have been com¬ 
pleted. Improvements on the river have had the effect 
of reducing the time of flow' between Greenock and 
Glasgow-; low water has fallen at Glasgow about 2 ft., 
and is now 5 in. lower than at Greenock. In 1873 
springs rose 10 ft. 6 in.; now the rise is 12 ft. 2 in. 
The tonnage of trading vessels has increased by 325 per 
cent., length by 56 per cent., breadth by 69 per cent., 
and draught by 48 per cent. Quayage has increased 
three times; tonnage of goods handled four and a half 
times; and revenue nearly three and a half times. 
The w-ater-area of harbour and docks is now 535 
acres. 


OUR ASTRONOMICAL COLUMN. 

Mellish’s Comet (19150).—A recent number of the 
Comptes rendus (vol. clx., No. 9, p. 301) publishes 
observations of Mellish’s comet made at the Observa¬ 
tories of Lyons and Marseilles. The observations at 
the former were made by M. J. Guillaume between 
February 20 and 26. The comet is described as of 
the eleventh magnitude, with the aspect of a circular 
nebula about a half-minute of arc in diameter, with 
vague boundaries, and with a condensation or very 
small nucleus excentric towards the sun. The note 
by M. Coggia on the observations at Marseilles de¬ 
scribe the appearance of the comet as diffuse, irre¬ 
gular, without any brilliant part or condensation. Its 
magnitude is given as 11. The ephemeris given in 
this column last week extends up to March 24. 

Sun-spot and Magnetic Activity in 1913.—Prof. 
A. Wolfer brings together in the Astronomische 
Mitteilungen (No. 105, p. 115) the very valuable statis¬ 
tics of the solar and magnetic acitivity for the year 
1913. The statement is based on the large number 
of observations made at numerous observatories, and 
affords a ready means of comparing the relative 
changes which occur from one. year to another. The 
year 1913 seems to have been a very quiescent one 
according to the value arrived at for the spot activity, 
and the diminution in activity from the year 1911 
will be seen from the follow-ing figures :—- 

1 9 II > 57 . 1912. 3 - 6 ; 1913. i- 4 - 

This quiet state of spot activity is in close accord 
with the condition as deduced from the discussion 
of the mean areas and heliographic latitudes of sun¬ 
spots in the year 1913 at the Royal Observatory, 
Greenwich (Monthly Notices, R.A.S., vol. lxxv., No. 1, 
p. 16). 

The value for the daily. variation of magnetic de¬ 
clination, on the other hand, has shown a pronounced 
indication of activity for the year 1913, showing that 
the minimum took place in 1912, a year earlier than 
that of the sun-spot. 

Report of Mount Wilson Solar Observatory.— 
The annual report of the Mount Wilson Solar Ob¬ 
servatory gives the reader a good insight into the 
remarkable activity that has been, and is, in progress. 
Before proceeding to give somewhat in detail an 
account of the work in the various departments, the 
director, Prof. G. E. Hale, enumerates in the fifty- 
nine brief paragraphs the principal conclusions to 
which the work of the past year have led. These are, 
of course, too numerous to give here, but many of 
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